Quantitation of serum immunoglobulin was made in 14 cases of multiple myeloma and in one case of Waldenstrom's macroglobulinemia, using an antibodyagar plate method.
Most of the patients with multiple myeloma showed a monoclonal increase of gamma globulin.
One case of multiple mveloma and the case of Waldenstrom's macroglobulinemia demonstrated a specific increase of gamma A and of gamma M. respectively.
The immmuoelectrophoretic patterns of these serums were compared with the results of quantitative analysis by the antibody-agar plate.
In most of the cases both methods recognized paraprotein, but in some cases only one of these two immunological methods could detect paraprotein.
Therefore, both methods seem useful in diagnosing a paraproteinemia.
It should be stressed that Waldenstrom's macroglobulinemia in this study was diagnosed by the antibody-agar plate method prior to the ultracentrifugal analysis. 
MATERIALS AND METHODS

Materials
Serum samples were taken from 14 cases of multiple myeloma and one case of Waldenstrom's macroglobulinemia. These cases consisted of either patients admitted to Tohoku University Hospital from August, 1965 until July, 1966 or patients in other institutions. The serums of the latter cases were referred to us for examination during the same period.
All cases of multiple myeloma were proved to contain myeloma cells in bone marrow smears.
The case of Waldenstrom's macroglobulinemia showed increase of lymphocytes, but not of plasma cells, in the bone marrow and was proved to contain increased macroglobulin in serum by analytical ultracentrifugation (Fig. 1) . Table 1 shows total serum protein levels in all the cases examined and the results of their electrophoretic analysis. 
Methods
Immunoelectrophoresis was performed by a micromethod as described by Peetoom, 10 Antibody-agar plates were obtained from Hyland Laboratories , Los Angeles, California (bnmunoplates, list no. 85-124, 58-126, 85-130) . Reference standards for each immunoglobulin were attached to these plates. Details of this method for immunoglobulin quantitation were described previously by one of us.11 Regarding the preparation of the employed antiserums the following informa tion was kindly provided by Hyland Laboratories: -'In regards to the immunizing antigens , the gamma G-globulin was isolated from pooled normal human serum by DE AE cellulose ion exchange chromatography. The gamma A-globulin was also isolated from normal serum by a modification of the Heremans' technique. The gamma M-globulin was prepared by subjecting normal serum to low ionic strength dialysis, recovering the euglobulin and isolating the macroglobulin by Sephadex G-200 gel filtration. Each of the antigens was incorporated in complete Freund's adjuvant and goats were immunized by subcutaneous injections of the antigen mixture. The anti-gamma A and anti-gamma M serums were rendered monospecific by absorption with cord serum. Antiserum to gamma G-globulin did not require absorption.'
RESULTS
1) Immunoelectrophoresis
Out of 14 cases of multiple myeloma 13 demonstrated a definite pathological line in immunoelectrophoresis with anti-whole human serum (Table 2) . A couple of these examples are shown in Figs. 2 and 3 . Among these 13 cases with definite pathological lines is included one case which did not show abnormality in the total protein or in electrophoretic pattern (Case 13).
One case of multiple myeloma (Case 14) and the case of Waldenstrom's macroglobulinemia (Case 15) did not show definite abnormal lines, and both cases exhibited only questionable patterns. In the former a questionable thickening 
2) Quantitation of immunoglobulins
In Table 2 are shown the results of quantitative determination of gamma G, A, and M. Most of the myeloma cases showed an increase of gamma G with a decrease of gamma A and M. One case of plasmacytoma (Case 14) had a marked increase of gamma A and the case of WaldenstHm's macroglobulinemia revealed a high value of gamma M. In these two cases, in spite of equivocal immunoelectrophoretic findings the diagnosis of A-multiple myeloma and of Walden strom's macroglobulinemia became definite through the immunoglobulin quan titation.
Some cases of multiple myeloma demonstrated double rings suggesting that one ring is for normal immunoglobulin and the other for paraprotein.11 Although in G-multiple myeloma gamma G was not always markedly elevated, a decrease of gamma A and gamma M was characteristically observed. It should be noted that some of these cases were under treatment with various agents. Waldenstrom's macroglobulinemia in this study was definitely diagnosed by the quantitative determination of immunoglobulins, using the antibody-agar plate method (Fig. 7) , although the immunoelectrophoretical findings exhibited an equivocal pattern.
Later the analytical ultracentrifugation was performed to varify the finding obtained by the antibody-agar plate method. 
